
quickly as possible the oxygen percentage is increased,
up to as great quantity as the patient will stand without
interfering with anesthesia.
I would also like to show you a very simple method

of using gas and oxygen. This consists of one gas bag,
attached to which is an inverted YTshaped tube, to which
separate pieces of rubber tubing are attached. Two
cylinders are used, and the bag is fairly well filled with
gas, then oxygen let in. The proportions are varied ac-

cording to the effect produced on the patient. Consid-
erable experience is necessary to determine the relative
quantities of the gases, and, if preferred, oxygen may be
permitted to flow into the bag first. It is desirable to
have the oxygen proportion as near 10 per cent, as pos-
sible, though in some patients much less than this can

only be used to produce good results.
After-effects produced by nitrous oxid are rare. Con-

sciousness is usually, though not always, immediately
regained. The patient, often conscious, will not always
be inclined to talk. Headache, sometimes intense, lasts
for hours. Nausea and vomiting is sometimes intense,
especially when the patient has failed to abstain from
eating. I remember a patient who, after a half hour of
narcosis, had intense retching and vomiting of undi-
gested grapes, eaten five hours before. Another, I was

told, had dilated pupils for two days, and could not read
during that time. Still another was anesthetized by
me seven times with nitrous oxid. At the last three,
on her return to consciousness, she had a look of most
abject terror depicted on her countenance, and persisted
in screaming very loudly. This patient complained of
inability to breathe: that is, she could not get sufficient
air. Her pulse, respiration and color were good.
Hysteric attacks occasionally occur following the use of
nitrous oxid and oxygen, and excitement, though rare,
occurs far more frequently than when using the gas
alone. Glycosuria was observed by me in three cases
following the use of nitrous oxid alone.
Nitrous oxid is more expensive in a long operation

than ether or chloroform; used to precede ether, it is
less expensive than ether alone. The gas, used by the
rebreathing metho'd, is about as expensive as when using
the pure nitrous oxid. Nitrous oxid and oxygen make
the most expensive method of anesthetization. In an

operation for double amputation of the breast, and ex-
cision of axillary contents, in a patient aged 76 years,
and lasting two hours and forty minutes, it took 220
gallons of nitrous oxid and 60 of oxygen, together cost-
ing $7.40, and in this case a minimum quantity of the
gases were used. Another case, a nephrectomy lasting
two hours and fifteen minutes, took 350 gallons of gas
and 80 of oxygen. In a vaginal hysterectomy lasting
one and a half hours, there was consumed 200 gallons
of nitrous oxid and 70 of oxygen.
In conclusion I would say that while, for various

reasons, nitrous oxid is not generally applicable, yet in
cases where for any reason it is undesirable to give ether
or chloroform, or where the anesthetic factor combined
with the operation would be more, probably, than the
patient could survive, it is particularly indicated and
satisfactory, and very rarely fails.

225 West Forty-fifth Street.

Itching of the Anus.
R. Sodii hyposulphitis.30 parts

Acidi carboliei.5 partsGlycerini .20 partsAquae .450 parts
Mix. Compresses wet with the solution are to be applied to

the anus frequently.

EXPERIENCES WITH ETHYL CHLORID IN
GENERAL ANESTHESIA.
BY JAMES P. TUTTLE, M.D.

Surgeon A. H. and W. H. Hospitals; Professor of Rectal Surgery,
New York Polyclinic.
NEW YORK CITY.

For many years ethyl chlorid has been known as a
local anesthetic, and to some few as having properties
of a general one through inhalation. Its use has never
been very general, however, and information concerning
it has been very meager until recently. Almost all
physicians have used the drug as a local anesthetic, some
more and some less extensively. In this manner, it has
never compared with cocain, and can never supersede
that drug. I do not propose to go into the literature of
kelene anesthesia, but during the discussion of general
anesthesia, it might be well to make public some experi-
ments I have been making for the past three months
with ethyl chlorid as an adjuvant to ether anesthesia.
After reading the report of Army Surgeon Weisner,

in November last, I determined to give kelene a trial
as a general anesthetic. Accordingly, having obtained
a graduated tube, with a proper sized aperture for gen-
eral anesthesia, I made my first experiment on Novem-
ber 15. My patient was a strong, well-developed man
of 45, suffering from a fatty tumor under the border of
the scapula. The kelene was administered and insensi-
bility to pain produced in four minutes. The muscles,
however, did not relax to give me easy access to the
tumor, and as I had no encouragement to suppose they
would so relax, from the experiences of Hecker, Weisner
and others, I ordered my anesthetist to change from
kelene to ether. In less time than it takes to tell it,
my patient was entirely under the influence of ether and
the muscles entirely relaxed. Indeed, so rapid was the
effect at first produced that I was alarmed; but as there
were no symptoms to justify alarm, I went on with my
operation. The result in this case was so happy that I
determined to try it on my next patient, one with hem-
orrhoids. In such cases kelene would not prove a satis-
factory anesthetic, because it does not relax the muscles,
and here this relaxation is absolutely necessary. There-
fore I administered the kelene for three and a half min-
utes, or until the patient was insensible to touch of his
conjunctiva or to the pricking of a hypodermic needle.
The Ormsby ether inhaler was then applied, and in two
minutes by the watch our patient was completely anes-
thetized and relaxed, making in all five and a half
minutes for the complete anesthesia.

So pleased was I with the results in these two eases,
that I began a series of experiments with the drug as
an adjuvant to ether anesthesia. The method em-

ployed was as follows: A graduated tube of pure ethyl
chlorid, with a larger aperture than that ordinarily used
for local anesthesia, was employed. An Esmarch chloro-
form inhaler, covered with several layers of gauze, was

placed over the patient's nose and mouth; the kelene
was then sprayed on its under surface and the patient
directed to inhale deeply. The spraying was renewed
whenever the vapor ceased to appear on the patient's
exhalation. As soon as the patient became insensible
to the prick of a needle or the touch of his conjunctiva,
the Ormsby ether inhaler was applied and the anesthesia
completed.
I wish to record forty cases. I will not present them

in detail, as they vary only in the time consumed in pro-
ducing anesthesia, which in the successful eases never

Read in a Discussion on Anesthesia, before the New York
County Medical Association.
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exceeded seven minutes. I shall detail one ease, simply
as descriptive of all the others.

J. G., a grocer's clerk, 35 years of age, of ordinary
habits had hemorrhoids. Pure ethyl chlorid inhal-
ations were begun at 3:10—pulse 74. Insensibility to
touch was produced at 3:12y2—pulse 80. The ether
cone was applied at 3:13. The patient was completely
relaxed and ready for the operating-table at 3:15, just
five minutes after the commencement—pulse 80. Con-
sciousness was apparently never lost during the kelene
administration. I could talk to the patient and receive
answers up to the giving of the ether. He responded
when requested to breathe deeply, and would move
whichever hand I indicated. There was a momentary
spasm of the glottis when ether was begun. There was
no struggling and no cyanosis. The patient recovered
from the ether ten minutes after the removal of the
eone. He had no nausea nor vomiting; in fact, no

symptoms that would indicate that he had taken an an-

esthetic. The amount of ether used was not measured.
The thirty-nine other cases, with four exceptions, were

practically the same, some of them taking more and
some less time, the shortest three and a half minutes,

the longest seven. In some cases there was more or less
-struggling for a minute or less when the ether was be-
gun, but these were isolated cases where the kelene
anesthesia was not carried far enough. Ordinarily, 1
was able to speak to the patient, telling him that the
ether would strangle him a little, and thus control him
until a few deep inhalations had been taken, thus put-
ting him beyond the point of consciousness. At this
point an unconscious struggle may occur, but only in a

small minority of patients. Recovery from the ether
was always rapid. In a few cases there was some nau-
sea but, on the whole, I think I may safely say that this
•disagreeable feature of ether anesthesia was greatly re-
duced. I inquired of a number of patients whether
they had any recollection of the application of the ether
•cone and of the slight struggling it produced, receiving
a negative reply in every case.
In the reported patients there were four in whom

fhe use of the drug was unsatisfactory. Two of these,
it would seem, were insusceptible to the influence of
•ether, and in both of them I was finally compelled to
resort to chloroform, before I could induce anesthesia
and relaxation. In another the ethyl chlorid seemed to
have no effect whatever, and even after it was discon-
tinued and ether used with the greatest freedom, it re-
quired over twenty-five minutes to induce anesthesia.
The fourth was a woman so anemic, and with such
feeble circulation and shallow respiration, that it ap-
peared that neither drug was absorbed rapidly enough
to produce quick anesthesia. It took more than fifteen
minutes to anesthetize her. These four, however, were
none the worse for having tried kelene, and I am certain
the drug had no influence in retarding the ether anes-

thesia. The method of using the drug has been de-
scribed above.
The amount of ethyl chlorid used varied from 10 to

20 c.c. I consider it important to have a graduated
cube with a large aperture, so that the drug will not be
wasted by evaporation, as it is sprayed on the mask.
The requisites of a perfect anesthesia are: 1. Safety

io the patient. 2. Insensibility to pain. 3. Complete
relaxation. 4. Easy and rapid production of effect.
5. Freedom from disagreeable or dangerous after-ef-
fects. 6. Simplicity of administration. After more
than fifty experiences with this drug in connection with
ether, it seems to me that most of the above requisites
are met with by this combination. The time required
has been less than that required with nitrous oxid as a

precedent to ether. There have been no accidents and
no physical symptoms which would lead us to believe
the drug, thus administered, anything but perfectly
safe. The amount of ether used has been greatly
lessened; the recovery from anesthesia much hastened;
nausea and vomiting are practically obliterated, and
the elements of shock have been greatly reduced. More-
over, we have had no experts, but simply an operative

surgeon—the author—and the ordinary house surgeon,
to administer it. There is no complicated, cumbrous
and costly apparatus necessary for its administration,
and it does not require a Saratoga trunk to carry it
around. If such experiences with kelene shall be veri-
fied, it seems to me its use will shortly supersede that of
nitrous oxid, and much of the dread shock and dis-
agreeable experiences of general anesthesia be done away
with.

35 West Forty-fifth Street.

DISCUSSION ON PAPERS OF DRS. WYETH, BENNETT, GOLDAN AND

TUTTLE.

Dr. Hobart A. Hare, Philadelphia, invited to open the gen-
eral discussion, said that he is opposed to the cumbersome
apparatus that had just been exhibited for use in administer-
ing ether and chloroform, for he believed the apparatus should
be simple, and, above all, so constructed as to allow of easy
and rapid cleansing and sterilization. There is good reason
for believing that many pulmonary accidents originate from
using these closed inhalers with their attached bags. When-
ever he has witnessed a person anesthetized by the use of one

of these bag inhalers, he has been impressd with the fact that,
while doubtless the patient was anesthetized primarily by the
anesthetic agent, he was anesthetized secondarily by carbon
dioxid, and in addition was quite probably still further be-
numbed by inhaling the poisonous effete material exhaled
from his own lungs. It does not seem to him wise to obscure
the effects of the anesthetic by the other factors, even suppos-
ing they are in themselves harmless. The inhalers most in
vogue in Philadelphia are the folded towel for chloroform, and
the towel cone or the Allis inhaler for ether. He expressed
astonishment at Dr. Wyeth's statement that chloroform is
more dangerous in children than in adults, for this is con-
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trary to general teaching, and certainly does not find support
in medical literature. Ether seems to him particularly ob-
jectionable for children, because it is so liable to set up, by
irritation, an inflammation of the delicate mucous membrane
lining the respiratory passages of the child.
As regards the effect of chloroform on the heart, Dr. Hare

took the ground that chloroform does not primarily exercise
a distinctly depressing influence on the left heart in a healthy
person, but that the numerous cases of sudden circulatory
failure, reported in connection with the use or chloroform for
anesthesia, are to be explained by vasomotor paresis. It is
perfectly possible for a person to bleed to death into his own
arteries. In illustration of this view, he reported a very
striking case. While watching a colleague administer chlor-
oform in a private hospital, the patient suddenly become ab-
solutely pulseless, and, at his suggestion, the abdominal aorta
was quickly compressed with the hand. The result was an
immediate restoration of the heart's action. If death from
chloroform is not due to vasomotor failure, then it is the re-
sult of a paralyzing action on the respiratory center. The
reason that atropin, when administered shortly before be-
ginning the anesthetic, gives a better anesthesia, is that it is
an excellent vasomotor stimulant. For the reasons already
given, he is in favor, in very feeble persons, of bandaging the
limbs, or even of applying an abdominal compress over the
aorta, before anesthetization.
He expressed pleasure that some medical men, like himself,

had been asked to join the surgeons in this discussion on anes-

thetics, for physicians see a somewhat different side of this
most important question. This is particularly true of the
shock which not infrequently follows the use of any anes-
thetic. He has repeatedly known persons to recover satisfac-
torily from the immediate effect of an operation, and yet carry
a distinct stigma of the anesthetization for months, in the
shape of a vague-nervousness, or an ill-defined state of ill-
health apparently attributable to the shock received at the
time of the anesthetization. He said, particularly for the
benefit of the young hospital interne, that if the anesthetic
is properly administered, the patient's head being kept in
proper position, and the jaw properly manipulated, there
should seldom be any occasion for the use of the tongue for-
ceps. While he is of the opinion that the previous use of
morphia tends rather to increase the tendency to nausea and
morphia after anesthetization, this can be controlled very sat-
isfactorily by combining the morphia with nitroglycerin. In
the presence of valvular disease of the heart he would select
ether in preference to chloroform, and the same is true of
cases of fatty heart. He would also prefer to use ether in
young athletes, for experience shows that this class of persons
is specially liable to accidents with chloroform.
Dr. E. Coleman Kemp briefly described the physiologic ex-

periments which he has carried on in conjunction with Dr.
William H. Thompson, with a view to determining the effect
of various anesthetics on the heart and kidneys. These ex-
periments demonstrated that ether apparently exerted a se-
lective and deleterious action on the kidney, causing relatively
a greater constriction of the renal vessels, and inducing more
marked albuminuria than does chlororform. With the ACE
mixture the chloroform effect in depressing the heart's action
had been noted, together with the typical effect of ether on
the kidneys. The Schleich mixtures, when given with the
closed inhaler, also gave the chloroform heart and the ether
kidney. Anesthol, a mixture of ethyl, ether, and chloroform,
depresses the heart and circulation. Where the kidneys are
damaged or suspected to be, nitrous oxid gas and oxygen seems
to be the safest anesthetic, unless the patient is atheromatous.
As regards the kidneys, chloroform is a close second to nitrous
oxid gas.
Dr. Ferdinand Hasbrouck, speaking for the dentists, de-

scribed his method and apparatus, and asserted that although
he had administered nitrous oxid gas many thousand times
he had never lost a patient. He laid special stress on using
a tube of very large caliber to convey the gas to the mouth-
piece. He has had a fairly large experience with the adminis-

tration of this anesthetic for operations lasting one or two
hours, and he has not noted any very great difficulty in main-
taining a proper anesthesia.
Dr. B. H. M. Dawbarn made the assertion, which he de-

clared was based on statistics in the possession of Drs. Kemp
and Thomson, that nearly one patient in nineteen in our hos-
pitals here dies from ether narcosis, though it is recorded un-
der other names. The fact that he personally had not had
a single death from suppression of urine after etherization or
from ether pneumonia, in the past ten years, he attributes
largely to his use of a simple modification of the Clover in-
haler. By breathing the ether over and over in such a bag
inhaler, the ether is warmed, and a fruitful source of irrita-
tion of the respiratory passages thereby eliminated. Accord-
ing to Dr. H. C. Wood, of Philadelphia, carbonic acid anes-
thesia is not dangerous, and hence this oft-repeated objection
to the closed inhaler "falls to the ground." The use of 1/150
gr. atropia and of 1/6 gr. morphia, with a little whisky,
shortly before administering an anesthetic, reduces the quan-
tity of the anesthetic required, and tends to eliminate one

great cause of shock—fear.
Dr. J. A. Bomnb alluded to a discovery of Dr. Andrew H.

Smith, that when acid urine is shaken in a test-tube with
ether, a gelatinous material is formed. He suggested that as
this does not occur when the urine is alkaline, some of the
irritation of the kidney, consequent on the Inhalation of ether,
might possibly be avoided by adopting such measures as would
render the urine alkaline at the time. He laid great emphasis
on fright as a dangerous factor and narrated a case in which
the findings at autopsy, as well as the clinical history, seemed
to justify the assumption that death had been brought on by
fright at the thought of taking the anesthetic. To diminish
this fright, he favors the use of morphia.
Dr. A. Ernest Gallant described a simple ether inhaler

that he had devised. He said that it could be improvised from
a piece of stovepipe or iron leader-pipe, three inches in di-
ameter and 3% inches long. The lower portion of the frame
is covered with a layer of absorbent cotton, held in place by
an elastic band, and the pipe itself is loosely filled with gauze.
A newspaper, folded -eight inches wide, and wrapped in a
towel, is then wound tightly around the frame, both ends
being left open.
Dr. J. W. Draper Maury said that the use of chloroform

after nitrous oxid is likely to induce vomiting, and more-
over, the use of chloroform under these conditions is likely to
lead to serious cardiac depression.
De. M. L. Maduro spoke a word in favor of Schleich's mix-

tures, and added that no matter how interesting might be
physiologic experiments, such as those made by Drs. Kemp
and Thomson, their results had been more than offset by ex-
tensive clinical experience.

WHAT ARE THE MOST EFFICIENT AND PRAC-
TICAL MEANS FOR LIMITING THE PREVA-

LENCE AND FATALITY OF PUL-
MONARY TUBERCULOSIS?

BY N. S. DAVIS, M.D.
CHICAGO.

There is no other subject within the domain of medi-
cine that appears to be attracting the attention of the
profession at the present time to so great an extent as
the prevention and treatment of tuberculosis. And cer-

tainly no other disease has greater claims on our atten-
tion, an account of its very general prevalence in all the
countries of Europe and America, and the great mortal-
ity occasioned by it, being equal to one-eighth of the
total mortality from all diseases.

To enable us effectually to devise and execute means
for preventing or limiting the prevalence of any given

Presented In a Symposium on Tuberculosis, before the Section
on State Medicine, at the Fiftieth Annual Meeting of the American
Medical Association, held at Columbus, Ohio, June 6-9, 1899.
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